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^Claims 



A smart instrument for use in a surgery system, comprising: 
avnousing; 

a plurality of light emitting diodes coupled to the housing and being adapted to 
fire independently; and, 

a transceiver adapted to communicate with the surgery system. 



A smart instrument, as set forth in claim 1, wherein the smart 
instrument includes a memory circuit for storing information related to the smart 
instrument. 



3. 



smart instrument, as set forth in claim 2, wherein the smart 



instrument is adapted to transmit via the transceiver the information stored on the 
memory circuit m response to a received signal. 



A smart instrument, as set forth in claim 1, wherein the smart 



instrument includes a status light. 



5. A smart instrument, as set forth in claim 1, wherein the smart 
instrument is adapted to be for a specific purpose. 



6. A smart instrument, as set forth in claim 1, wherein the smart 
instrument is adapted to be used as a pointer. 
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7. A smart instrument, as set forth in claim 1, wherein the smart 
instrument is adapted to be used as a scalpel. 



instrument is adapted to be 



8. A smart instrument, as set forth in claim 1, wherein the smart 



used as a probe. 



9. A smart instrument, as set forth in claim 1, wherein the smart 
instrument is adapted to be used as a validation tool for other smart instruments. 



10. 



A smart instrument, as set forth in claim 1 , wherein the smart 



instrument is adapted to be used as a suction device. 



11. A smart! instrument, as set forth in claim 1, wherein the smart 
instrument is adapted to! be used as a pin. 



12. A smaift instrument, as set forth in claim 1, wherein the smart 
instrument is adapted tp be used as a clamp. 



13. A smart instrument, as set forth in claim 1 , wherein the smart 
instrument is adapted to be interchangeably coupled with a plurality of generic 
instruments. 



14. A smart instrument, as set forth in claim 1, wherein the smart 



instrument is adapted to be interchangeably coupled with a patient tracking system. 
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15. A smart instrument, as set forth in claim 1, wherein the smart 
instrument is adapted to /be interchangeably coupled with a patient tracking system 
and at least one generic instrument 



16. A smart 



instrument, as set forth in claim 1, wherein the smart 



instrument includes an activation button. 



17. A smart instrument, as set forth in claim 16, wherein the smart 
instrument is adapted /to transmit via the transceiver information stored on a memory 
circuit in response to a received signal. 



18. A smirt instrument, as set forth in claim 17, wherein the information 
includes a status of ti le activation button. 



19. A smart instrument, as set forth in claim 1, wherein the smart 
instrument includes! a plurality of control buttons for remotely controlling the surgery 
system. I 

20. A smart instrument, as set forth in claim 19, wherein the smart 
instrument is adapted to transmit via the transceiver information stored on a memory 
circuit in response to a received signal. 

21. A smart instrument, as set forth in claim 20, wherein the information 
includes a status of control buttons. 



40 




22. A smart instrument, as set forth in claim 1, wherein the smart 



instrument includes an up 



button, a select button, and a down button. 



23. A smart instrument for use in a surgery system, comprising: 
a housing; 



a plurality of light Emitting diodes coupled to the housing and being adapted to 
fire independently; 

a transceiver adapted to communicate with the surgery system; 
an activation button; 

an adapter interface coupled to the housing; and, 

a release button operatively couple to the adapter interface, where the smart 
instrument is adapted /to be interchangeably coupled with a patient tracking system 
and at least one generic instrument. 



24. A smart instrument, as set forth in claim 23, including a memory 
circuit for storing information related to the smart instrument. 



25. A smart instrument, as set forth in claim 24, wherein the information 
stored on the memory circuit is updated by the surgery system. 



26. A dmart instrument, as set forth in claim 24, wherein the information 
stored on the men ory circuit includes calibration information. 



27. 



smart instrument, as set forth in claim 26, wherein the calibration 



information is upi lateable using a calibration station. 
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28. 



A/ smart instrument, as set forth in claim 24, wherein the smart 



instrument further includes a validation point for validating other smart instruments. 



29. 



\ smart instrument for use in a surgery system, comprising 



a housii g; 

a plural ty of light emitting diodes coupled to the housing and being adapted to 



fire independently; 



a transceiver adapted to communication with the surgery system; 

a plurality of control buttotTfor remotely controlling the surgery system; and, 

a work tip coupled to the housing. 



30. A smart instrument, as set forth in claim 29, including a memory 
circuit for staring information related to the smart instrument. 
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A smart instrument, as set forth in claim 30, wherein the information 



stored on the memory circuit is updated by the surgery system. 



32. 



33. 



A smart instrument, as set forth in claim 30, wherein the information 



stored on th 2 memory circuit includes calibration information. 



A smart instrument, as set forth in claim 32, wherein the calibration 



information is updateable using a calibration tool. 
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A smart instrument, as set forth in claim 29, wherein the smart 
instrument \further includes a validation point for validating other smart instruments. 



35. A surgery system, comprising: 
at least one smait instrument; 
a computer system; 

a sensor systerri adapted to wirelessly sense the position of the at least one 
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smart instrument and t<4 transmit position information to the computer system. 




36. A surgery system, as set forth in claim 35, wherein the at least one 
smart instrument inclides a memory circuit for storing information related to the 
smart instrument, /an iV wherein the at least one smart instrument is adapted to 



wirelessly tn 



information to the computer system. 



37. A surgery system, as set forth in claim 36, wherein the information 
includes calibration ii formation. 



38. A surgery system, as set forth in claim 35, wherein the sensor system 



uses infrared signals 
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39. A surgery system, as set forth in claim 35, wherein the sensor system 
uses radio frequency signals. 



40. 



A sfurgery system, as set forth in claim 35, wherein the sensor system 



25 uses the IEEE 802.1 1 communication standard. 
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41. A surgery systjem, as set forth in claim 35, wherein the sensor system 
includes a sensor array. 



42. A surgery system, as set forth in claim 35, wherein the sensor array 
includes at least one linear CCD camera and an infrared transceiver. 



43. A surgew system, as set forth in claim 35, wherein the sensor array 
includes three linear C(CD cameras and at least one infrared transceiver. 



44. A surgery-system, as set forth in claim 35, wherein the computer 



system includes a memitor. 



45. 



system is adapted 



surgery system, as set forth in claim 44, wherein the computer 
display a diagram of a patient on the monitor. 



46. A surgery system, as set forth in claim 45, wherein the diagram is of 
one of an image, picture, outline and line drawing of at least a portion of the patient. 



47. 



surgery system, as set forth in claim 45, wherein the computer 



system is adapted to display a representation of the at least one smart instrument on 
the diagram. 



48. 



surgery system, as set forth in claim 47, wherein the representation 



of the at least one smart instrument is a line. 
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49. A surgery system, as set forth in claim 47, is a graphic. 



50. A surgery system, au set forth in claim 35, wherein the computer 



assembly includes: 



a localizer coupled to the sen; lor system; 

a computer workstation coupled to the localizer; and 

a monitor coupled to the computer workstation. 



51. A surgery system, as set forth in claim 50, wherein the at least one 
smart instrument includes a plurality of infrared light emitting diodes. 




52. A surgery systeiw, as set forth in claim 51, wherein the localizer is 



adapted to receive the position / information from the sensor system, determine a 
relative position of each of the plurality of infrared light emitting diodes. 



53. A surgery system, as set forth in claim 52, wherein the localizer is 
adapted to transmit the relation positions of the plurality of infrared light emitting 
diodes to the computer workstation. 



54. A surgery system, as set forth in claim 52, wherein the localizer is 
adapted to determine a relative position and orientation of the at least one smart 
instrument as a function of (the relative positions of the plurality of infrared light 
emitting diodes and transmit the relative position and orientation to the computer 
workstation. 
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55. A surgery system, fis set forth in claim 35, including: 
a patient tracking system! 



a universal tracker device coupled to the patient tracking system; 



wherein the sensor sys 



em is adapted to wirelessly sense the position of the 



universal tracker device and to/transmit position information to the computer system. 



56. A surgery system, as set forth in claim 55, wherein the universal 



tracker device includes a validation point. 



57. A surgery sj 



, as set forth in claim 56, wherein the validation point 



is used to validate the at lqast one smart instrument. 



58. A surgery system, comprising: 



at least one smart instrument; 
a patient tracking system; 



a universal tracker device coupled to the patient tracking system; 



a localizer; 



a computer wori station coupled to the localizer; 
a monitor couplf id to the computer workstation; 



a sensor system 



coupled to the localizer and being adapted to wirelessly sense 



the position of the at least one smart instrument and the universal tracker device and 
to transmit position information to the localizer. 
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59. A surgery system, as set forth in claim 58, wherein the at least one 
smart instrument includes first plurality of infrared light emitting diodes and the 
universal tracker device includes a second plurality of light emitting diodes, wherein 
the localizer is adapted to receive the position information from the sensor system and 
to determine a relative posijtion of each of the first and second plurality of infrared 
light emitting diodes. 



60. A surgery system, as set forth in claim 59, wherein the localizer is 
adapted to transmit the relation positions of the first and second plurality of infrared 
light emitting diodes to thje computer workstation. 



61. A surgery 
adapted to determine a 



system, as set forth in claim 59, wherein the localizer is 

A 

relative position and orientation of the at least one smart 



instrument and the universal tacKer device as a function of the relative positions of 



the first and second p] 
position and orientati< 



lity of infrared light emitting diodes and transmit the relative 
>f the at least one smart instrument and the universal tracker 



device to the computer workstation 



62. A surgery! system, comprising: 
at least one smarj instrument; 
a patient tracking system; 

a universal tracking system having a validation point and being coupled to the 



patient tracking systei 
a localizer; 



a computer workstation coupled to the localizer; 
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a monitor coupled to the computer workstation; and, 



a sensor system 



adapted to wirelessly sense the position of the at least one 



smart instrument and to transmit position information to the localizer, wherein the 
validation point is used to validate the at least one smart instrument. 



63. A surgery system, comprising: 
at least two smart instruments; 



a computer system; 



a sensor system adapted to wirelessly sense the position of the at least two 
smart instruments and fto transmit position information to the computer system. 



64. 



sys 



em, as set forth in claim 63, wherein the computer 



system includes a (monitor and wherein the computer system is adapted to display a 
diagram of a patient on the monitor. 



65. A surgery system, as set forth in claim 64, wherein the computer 
system is adapted I to display a representation of one of the at least two smart 
instruments on the diagram. 



66. A surgery system, as set forth in claim 65, wherein the one of the at 
least two smart instruments is in use. 



67. 



surgery system, as set forth in claim 66, wherein the computer 



system is adapted to alternatively determine the position of the at least two smart 



instruments. 
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68. 



A surgery system, as set forth in claim 66, wherein the computer 



system is adapted to only determine the position of the one of the at least two smart 



instruments. 



69. A surgery system, comprising: 



a sheet of flexible material having a plurality of markers on a first side; 



a smart instrument adapted to be placed in contact with the plurality of 



markers; 



a computer system; 

a sensor system/adaptod to wirelessly sense the position of the at least one 
smart instrument andul&hfansn it position information to the computer system. 



70. A surgery system, as set forth in claim 69, wherein the flexible 



material is a mesh. 



71 . A surgery system, as set forth in claim 69, wherein the sheet of flexible 
material includes a layer of adhesive on another side. 



72. A viilidation tool for validating a smart instrument in a surgery system, 



compnsing: 



a base; 



at least one 



four colum is coupled to the base; 



validation point coupled to one of the four columns; and, 



a plurality of infrared light emitting diodes coupled to the base. 



49 




# 



comprising: 



73. A calibration tool for calibrating a smart tool in a surgery system, 



a base; 

four columnslcoupled to the base; 
a plurality of nfrared light emitting diodes coupled to the base; and, 
an upper plate and a lower plate slidably coupled to the four columns, the 

upper and lower plafes each including an aperture for receiving the smart tool during a 

calibration process. 



74. A sdrgery system, comprising: 
at least one i smar : instrument; 



a valid 




four 



a pi 



the validation tool including: 



ba se; 



columns coupled to the base; 



at le ist one validation point; and, 



-ality of infrared light emitting diodes coupled to the base; and, 



a computer [system; _ 

a sensor svstem adapted to wirelessly sense the position of the at least one 
smart instrument and the calibration tool and to transmit position information to the 
computer system, (wherein the validation tool is adapted to validate the at least one 
smart instrument. 



75. A surgery system, comprising: 



at least one smart instrument; 
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a calibration tool,|the validation tool including: 
a base; 

four columns coupled to the base; 

a plurality omnfrared light emitting diodes coupled to the base; 
5 an upper plate and a lower plate slidably coupled to the four columns, 

the upper arid lower { lates each including an aperture for receiving the smart 
tool during a calibration process; and 
a computer system; 

a sensor system adapted to wirelessly sense the position of the at least one 
10 smart instrument and the cali >ration station and to transmit position information to the 
computer system, wherein tl e^calibration station is adapted to calibrate the at least 
one smart instrument. 
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76. A sun 



a smart instrument 




prising: 



?eing composed of a flexible material; and having a 



plurality of light emitting die des on a first side; 
a computer system; a id, 

a sensor system adapted to wirelessly sense the position of the plurality of 
light emitting diodes and to 1 ransmit position information to the computer system. 



77. A surgery system, as set forth in claim 76, wherein the computer 
system is adapted to deteniine the contour of the smart instrument and perform a 
surface matching operation 1 vith a known contour. 
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78. 



A surgery system, as set forth in claim 76, wherein the smart 



instrument is part of a/dynamic reference frame. 



79. A surgery system, comprising: 



at least one 



a computer s 



a sensor s 



art instrument, having at least one control button 



transmit status inform 



system is adapted to 




apted to wirelessly sense the position of the at least one 



smart instrument anduo transmit position information to the computer system and to 



tion of the at least one control button, wherein the computer 
Derform an operation based on the activation of the control 



button and the position of the at least one smart instrument. 
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